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MATERIALS AND METHODS

Wheats and Milling
Thirty-three soft red or white winter wheats (Augusta, Caledonia, E0025, M99-3096, OTFI3-081, Pioneer 25R26, Pioneer 25W60, SR30-481L, Superior, TW044-065, TW044-094, TW060-075, Watford, Webster, Whitby, Whitney. and Wonder) were each grown in two locations (Nairn and Watford, Ontario) in 2002/2003. The wheats were cleaned and milled into flour using a Brabender Quadrumat Sr. mill which was setup following the method of Gaines et al (2000) . Wheat meals were produced by grinding using a Udy grinder with a screen opening size of 0.8 mm,
Flour Analyses
Flours were evaluated in duplicate for a-amylase activity by the amylazyme method (Approved Method 22-05, AACC International 2000), protein content (Approved Method 46-12), alveograph work and peak/length ratio (Approved Method 54-30A), mixograph mixing time and peak height (Approved Method 54-40A), and lactic acid SRC (Approved Method 56-I1). Wheat meals were evaluated for SDS sedimentation (Approved Method 56-70) and Glutomatic gluten index and wet gluten content (Approved Method 38-12A) keeping the volume of Glutomatic wash solution to 4,8 mL for all samples.
Statistical Analyses
Data were analyzed using t-test statistics, analysis of variance, and linear correlation coefficients. For some analyses, all data were normalized to a scale of 0-100. The means across all methods of those normalized data were calculated and used as a reference from which to determine deviations for each individual method.
RESULTS AND DISCUSSION
The (-tests revealed that only ct-amylase values were different (P = 0.037) for location of growth, with a mean at Nairn of 0.098 absorbance units and a mean at Watford of 0.105 absorbance units. That difference is not large and ce-amylase activity (and flour protein content) was not well correlated with any gluten quality assessment data. Therefore, wheat values across location were averaged and subsequently analyzed. Table I shows the mean and range values for each protein quality assessment method. Range values were typical of the soft wheat market class. Thus, coefficients of correlation (Table II) among 33 wheats can be considered realistic of soft wheat market classes across Ontario and the northeastern United States.
Among the gluten strength assays employed in this study, parameters of the three flour methods (alveograph work, lactic acid SRC, and mixograph peak time) produced higher correlations than did the two meal methods (Glutomatic gluten index and SDS sedimentation volume). Correlations decreased in the order: alveograph work, lactic acid SRC, mixograph peak time, Glutomatic gluten index, and SDS sedimentation.
For all assessment methods, data were normalized (0-100) from the ranges of all of the flours. An overall mean for all methods was calculated across all of the normalized data. This was used as a reference from which to compare each of the individual methods. The reference mean was considered the best expression of the gluten strength of the 33 flours. For each gluten strength assessment method, absolute deviations from the reference mean was calculated and the means, ranges, and standard deviations from of those deviations were determined (Table III) . Smaller deviation means, ranges, and standard deviations indicate better agreement with the reference mean. Alveograph work and lactic acid SRC had much better agreement with the reference mean than did the other gluten strength methods. Additionally, the gluten strength assessment methods were correlated with the reference mean as follows: alveograph work (r = 0.95), lactic acid SRC (r = 0.93), mixograph peak time (r = 0.89), Glutomatic gluten index (r = 0.80). SDS sedimentation volume (r = 0.73), cc-amylase activity (r = -0.41), protein content (r = 0.34), alveograph peak/length (r = 0.34), Glutomatic wet gluten (r = 0.30), and mixograph peak height (r = 0.25).
Those large differences in deviations from the reference mean values do not necessarily suggest that the two meal assessment methods are reacting differently to gluten quality of the flours. However, the results of the two meal methods may variously have been influenced by dilution of the test medium by ground bran particles that affected the analyses as measured. The Glutomatic gluten index method for wheat meals has a washing step to remove large bran particles. This bran removal may contribute to the higher correlation of this whole meal method over the SDS sedimentation method with the reference means and with the other gluten strength assessments.
gluten index and SDS sedimentation volume). However, the two meal-based methods could be sufficient for early generation screening in some programs if use of flour is not possible.
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CONCLUSIONS
In this study, the methods for assessing gluten strength among soft wheats were variously suitable to the task, employing very different testing principles and procedures. The three methods that used flour (alveograph work, lactic acid SRC, and mixograph peak time) were substantially superior predictive methods compared with the two methods that used ground wheat meal (Glutomatic 
